A method for the assessment of DNA damage in individual, one day old, zebrafish embryo (Danio rerio), without prior cell isolation.
Zebrafish (Danio rerio) embryos are increasingly used as an experimental model in toxicology for the detection of lethal and sub-lethal effects of diverse chemicals. DNA damage, an early biomarker of long-term effects such as mutagenesis and carcinogenesis, is commonly assessed in vitro and in vivo using the comet assay - single cell gel electrophoresis. Here we describe a new rapid method for the detection of DNA strand breaks in individual, one day old, zebrafish embryos, without the need for prior cell isolation. After the completed spawning, the embryos were exposed to non-toxic concentrations of model genotoxic compounds for 24h. The embryos were then treated with Pronase E, embedded on microscope slides and squashed to release the cells. After alkaline electrophoresis, the nuclei were stained with ethydium bromide and analyzed by fluorescence microscopy. Preparation of slides by the described method resulted in well separated cell nuclei with low background DNA damage. A significant increase in DNA damage was detected after exposure to the model genotoxic compounds, methylmethan sulphonate (MMS) and benzo(a)pyrene (BaP), while no DNA damage was induced by NaCl. Our method proved to be sensitive and suitable for the detection of DNA damage in one day old zebrafish embryos, suggesting it could serve as a useful tool for monitoring the genotoxic potential of chemicals and environmental pollutants.